The design of antagonist peptide of hIL-6 based on the binding epitope of hIL-6 by computer-aided molecular modeling.
The interaction between human interleukin-6 (hIL-6) and human interleukin-6 receptor (hIL-6R) is the initial and most specific step in the hIL-6 signaling pathway. Understanding its binding core and interaction mechanism at amino acid level is the basis for designing small IL-6 inhibiting molecules, such as peptides or lead compounds. With Docking method, the complex structure composed of hIL-6 and its alpha-subunit receptor (hIL-6R) was analyzed theoretically. By using structure-based analysis and phage display methods, the loop AB (from Lys67 to Glu81) of hIL-6 was found to be the important binding epitope of hIL-6R. By means of computer-aided design, the mimic antagonist peptide (14 residues) was designed and synthesized. Using multiple myeloma cell line (XG7), IL-6 dependent cell line, as test model, the influence of antagonist peptides on the proliferation of XG7 cells was investigated. The results showed that the synthetic peptide could be competitive to bind to hIL-6R with hIL-6, and the effect was concentration dependent. The theoretical design approach is a powerful alternative to phage peptide library for protein mimics. Such mini-peptide is more amenable to synthetic chemistry and thus may be useful starting points for the design of small organic mimics.